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OPERABLE UNIT 9 PIPE EXCAVATION PROJECT 
GEOPROBE CHARACTERIZATION REPORT 

1,0 INTRODUCTION 

Due to its interference with Phase Ill of the Sewage Treatment Plant Upgrades, approximately 
150 feet of the 6 inch vitrified clay pipe, designated as Operable Unit (OU) 9 was scheduled to 
be removed by excavation under a subcontract (Reference Purchase Requisition No. P498599). 
This project will be conducted within an OU, but is not considered to be an Environmental 
Restoration (ER) activity. Before excavation of the overburden began, watertight plugs were 
placed in the pipe on both sides of the section to be removed. Characterization of a composite of 
the pipe and associated soils was taken on June 11,1996 and June1 8, 1996 in accordance with 
the Waste Characterization and Management Plan for Excavation of OU 9 Piping (Rocky 
Mountain Remediation Services, L. I. C. Memorandum No. GMA-002-96, dated May 7,1996). 
The results and locations of the samples taken during field excavation are-presented in Appendix 
A. Preliminary results indicated slightly elevated levels of radioactivity in the soil; however, no 
RCRA hazardous constituents were detected above regulatory threshold limits. Data for Total 
Metals, Volatile Organics Sweep, and PCBs are presented in this report in Appendix A; the 
results demonstrated that these parameters were below regulatory concern for RCRA 
constituents measured in the area of the OU 9 trench soils. Portable organic vapor monitors were 
also used in the field during excavation for industrial hygiene purposes, but no vapors were 
detected. Groundwater standing in the OU 9 trenches had elevated gross alpha/beta values. 
Due to the detection of radioactive contaminants in the soil in the proposed area of excavation, a 
geoprobe sampling plan was developed to identify potential areas of radioactive contamination 
within the effluent tank construction zone. This report describes the methods utilized for collection 
of the soil samples and presents the results of the analysis. 

2.0 PURPOSE AND SCOPE 

Due to the detection of radioactive contaminants in the soil in the proposed area of excavation for 
the Phase Ill Sewage Treatment Plant Upgrades, a Sampling Plan was developed to identify 
potential areas of radioactive contamination and areas that are considered to be clean and to 
quantify the extent of contamination detected in the soils, where found. The intent of the sampling 
was to establish if contamination was narrowly confined to the vicinity of the pipe, in which case, 
the soil could be removed and the construction of the tanks could proceed or broadly distributed at 
radioactive waste concentration levels, which would make the project economically unattractive, 
due to the fact that soils would need to be containerized and disposed of as low-level waste I 

The results of the radioactive soil analysis was to be compared to the proposed Tier I and Tier I1 
“Action Levels’’ being negotiated with the state described further below. 

Radioactive soils at Rocky Flats Environmental Technology Site (RFETS) are managed as waste 
or “clean” soils dependent upon the levels of isotopes present in the mixture. In addition, RFETS 
is currently in the process of negotiating “put-back levels of Contamination for sites which have 
slightly elevated levels of radioactivity in the soils (reference Appendix 0). Preliminary data on 
samples taken in the field indicated that the values obtained would be low enough to qualify as 
“put-back” levels; however, a representative number of samples needed to be taken in a 
systematic manner in order to properly characterize the area to be excavated. The “Action Levels 
for Radionuclides in Soils for the Rocky Flats Cleanup Agreement” are presented below and in 
Appendix D. It is understood that the use of these values would need to be negotiated with the 
regulators on a case by case basis as they apply to this project. 

3.0 SAMPLING PLAN SUMMARY 
Prior to sampling, meetings were held with representatives from Radiological Engineering and ER 
to establish a viable plan for proceeding with the Geoprobe Sampling. The original plans called 
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for sampling the soil column both above and below the water table; however, during field 
sampling activities there were only two sample locations which encountered groundwater (D-4 
and 9-3) and field measurements demonstrated background contamination values for all 2 foot 
sections of the core samples taken. 

A Grid System was established in the proposed Effluent Tank construction area during the week 
of July 8, 1996 area to identify sample points which would allow systematic sampling of the entire 
construction area and provide a unique alpha-numeric identifier for each sample. The nodes were 
set at 12.5 foot intervals at predetermined elevations (see Appendix B). Elevations from a 
topographic map were used to establish predetermined desired depths for Geoprobe core 
samples to be taken to the depth of tank construction. This method would allow for 
representative sampling of the areas identified for tank construction, and did not include areas 
outside the immediate construction zone. Appendix B shows the sample locations, depths, and 
elevations associated with the Geoprobe samples. The locations selected for sampling included 
Node Numbers A l ,  65, B3, B4, C4, C7, D3, 04, D6,.D7, E3, E5, and E7. In addition, the nodes 
which fell at C3 and C5 were previously sampled during the trenching of OU 9 on June 11, 1996 
and June 18, 1996. Note that split samples were taken at I33 and 64 due to a percentage of 
these samples having a black sludge present. The sludge was physically separated from the 
soil sample in the field and segregated into separate sample containers. Note that there were no 
significant differences in the radiological data for the soil/sludge split sample$. Groundwater 
samples from standing water were also taken on June 11, 1996 in the C5 location and on June 
18, 1996 at the C3 location. These results are presented in Appendix C. 

During sampling, all 2 foot sections of the core removed were first monitored with a hand-held 
probe and then monitored with the Field Instrument for the Detection of Low Energy Radiation 
(FIDLER) for radioactive contamination. An organic vapor detector was also used to monitor each 
section of the core for Industrial Hygiene purposes; however, no organics were detected. Each 2 
foot core was monitored, swiped, and composited (hand-mixed with a trowel) into a stainless 
steel bucket, monitored again with the FIDLER, and then a composite sample was taken from the 
bucket to represent the entire core from the node. The analysis requested included AlphdBeta 
Screen, gross alphdbeta, and isotopics for radioactive isotopes included in the action levels for 
clean-up. Analytical and Quality Assurance procedures used by the Analytical Projects Office 
(APO) are standard methods and are described in detail in Appendix E. 

4.0 INSTRUMENTATION 

Soil samples were taken using a van mounted Geoprobe sampling rig further described in Section 
5.0 of this report. Radiological contamination monitoring was performed in the field using hand- 
held probes for total fixed plus removable and removable alpha and betdgamma contamination. 
The FIDLER was also used to monitor equipment and soils during field sampling activities. 
Equipment was monitored for radiological contamination during sampling activities and the 
equipment decontaminated between each core taken. 

5.0 FIELD PROCEDURES 

A van-mounted Geoprobe sampling rig was driven into the construction area on July 16, 1996. 
The rig was used to collect a total of 13 cores from each location with depths ranging from 2 feet to 
12 feet. Details on the sample depths and elevations is presented in Appendix B. The 
equipment was operated in accordance with procedure 4-S64-ER-OPS-GT.39, Push Subsurface 
Soil Sample. The samples were enclosed in liners contained within the sampling assembly. The 
cores from each two-foot intervals were hand surveyed for radiological contamination prior to 
cornpositing the cores for a given node into a stainless steel container. The cores were mixed into 
a homogeneous mixture, hand-surveyed for contamination with a probe, and composited into a 
single sample container to be analyzed for gross alpha/beta and isotopics at the Building 881 
laboratories. 
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Field screening and analysis was conducted for samples taken by the APO sampling team on 
June 11, 1996 (location C5) and again on June 18, 1996 (location C3). These samples were 
taken directly from the OU 9 trench and are presumed to have the highest levels of radioactive 
contamination present in the construction area (field measurements were 3000 to 5000 CPM). 

6.0 ANALYTICAL PROCEDURES 

All analysis was performed by Building 881 Analytical Laboratories. Gross alpha and gross beta 
activities are measured by evaporating an aliquot of the prepared sample onto a counting 
planchet and counting the alpha and beta activities in a low background, thin windowed, gas 
proportional counter. lsotopics analysis is performed when isotopes are separated from the 
prepared sample using ion-exchange and chromographic extraction techniques, followed by 
electrodeposition onto counting planchets, and then analyzed by alpha spectrometry. A detailed 
description of the methods and procedures used for performing gross alphdbeta as well as 
isotopics for the samples analyzed are presented in Appendix D. 

7.0 SAMPLING DATA 

Sampling data is presented in Appendix A for all radioactive samples taken, including APO 
events for the OU 9 trench on June 11, 1996 and June 18, 1996 and the Geoprobe samples 
taken during the week of July 16, 1996. The highest values recorded for the site soils occurred at 
locations C5 and C3 trenches. Node C5 results included Plutonium (Pu) 239/240 measurements 
of 1.72 pCi/g and Americium (Am) 241 at 6.49 pCi/g; node sample C3 had sample results of 4.5 
pCi/g for Pu 239/240 and 18.1 pCi/g for Am 241. Results for all other locations were low; Pu 241 
ranged from .079 to .533 pCi/g and Am 241 from .066 to 1.72 pCi/g. Results for Uranium 233/234, 
235 and 238 were all below background values for this area. 

Standing groundwater encountered during excavation of the OU 9 trenches had values of 77 
pCi/g gross alpha and 18 pCi/g gross beta for water collected at C5 on June 1 1, 1996; and 370 
pCi/g gross alpha and 150 pCi/g gross beta for the C3 location collected on June 18, 1996. 
These samples were reported to have a high degree of sediment in them. The samples were 
obtained after allowing groundwater to accumulate for several hours in the contaminated OU 9 
trenches. 

8.0 SUMMARY AND CONCLUSIONS 

The intent of the sampling was to establish if contamination was narrowly confined to the vicinity 
of the pipe, in which case, the soil could be removed and the construction of the tanks could 
proceed; or broadly distributed at concentrations that would designate the soil as low-level 
waste, which would make the project economically unattractive. The results of the analysis 
would then be compared to the proposed Tier I and Tier II “Action Levels” being negotiated with 
the state as presented in Appendix D. 

The highest values recorded for the site soils, as discussed previously, occurred at the locations 
C3 and C5 within the OU 9 trench area. Node C5 results included Pu 239/240 measurements of 
1.72 pCi/g and Am 241 at 6.49 pCi/g; node sample C3 had samples results of 4.5 pCi/g for Pu 
239/240 and 18.1 pCi/g for Am 241. Although these were the highest soil values recorded for the 
construction site, the values are still significantly below the “Hypothetical Resident Tier II Action 
Level Ratio Sum to 15 mrem” as shown in the Tier I1 Action Level Table. These values are low 
enough to qualify as potential “put-back” levels for soils within the construction zone. Again the 
applicability of these values would need to be discussed with the regulators prior to a final 
decision on placement of the soil. 

Results from the additional 13 nodes sampled have significantly lower values for gross 
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alphdbeta and isotopics and are representative for background level typically found at the 
RFETS site, with the exception of Am-241 and Pu-2391240 which are slightly elevated for some 
nodes. The exception was that nodes E3, €5, and 03 had higher than background levels for Am 
241; however, the reported values were still significantly lower than the Tier II action level for Am 

Groundwater results (Appendix C) collected from the OU 9 trenches at locations C3 and C5 
demonstrated that for standing water in the trench, the values were above dischargeable levels. 
Due to the fact that these samples were collected after the water was allowed to stand for a few 
days in sediment, these results may not be representative of the groundwater for this area. 
Further sampling would need to be conducted during construction to properly characterize 
groundwater in the immediate area, Groundwater will be pumped to a portable tank, analyzed 
and discharged if no contaminants are detected. 

' 241 of 40.4 pCi/g. 

9.0. RECOMMENDATIONS 

Review of the data indicates that there are slightly elevated values in the soil for gross 
alphdbeta and isotopics in the area of the OU 9 pipe excavation, specifically at locations C3 and 
C5. Groundwater associated with the OU 9 trench also demonstrated higher than dischargeable 
limits for gross alphaheta. The additional 13 nodes sampled within the construction zone were 
slightly elevated above background with the exception of nodes D3, E3, and E5 which showed 
elevated levels for Am 241, Note that all soils sampled were below the "put-back" values for Tier 
I and Tier I I  Action Levels, 

The data indicates that the source of radioactive contamination is associated with the OU 9 pipe 
excavation and is probably related to releases from the pipe. Removal of the pipe and 
associated contaminated soil should proceed prior to the construction of the effluent tanks to, 
thereby, eliminate the source of contamination. Soils from this excavation should be segregated 
from surrounding soil to facilitate sampling the soils once excavated to determine radioactive levels 
for the excavated dirt in order for it to be properly managed. 

Data from the construction areas outside of the OU 9 trench area indicate that the levels of 
radioactivity in soils are close to background and excavation, in these areas, could proceed as 
planned if soil is closely monitored during construction. Groundwater results in the construction 
area showed elevated gross alphdbeta levels; therefore, run-off would need to be collected and 
monitored during construction to prevent releases from the site. 
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APPENDIX A 

SOIL SAMPLE RESULTS 

Radioactive lsotspies 

RCRA Constituents 



NODE 

A - l  

16 r 4 
HDA 6 

29 i: 5 
I 

1 MDA 5 

B-5 

24 i 2 pCi/Q 96A8144 
MDA 2 

24 k 2 p W s  96A0144 
MDA 2 

0-3 5L 

C4764-010 

D 4  
D -3 
D -3 
0-7 
D - 6  

- E - 3  

E -5 
-- 

117372 

z 

KAISER-HILL COMPANY, LLC. 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
P.O. BOX 464 ENVIRONMENTAL LABORATORY 
GOLDEN, COLORADO 80402 BUILDING 881 

RADIOCHEMl STRY GR OSS ALPHA/BETA REPORT SDG flUM BER: 9612568 DATt: 07/30/96 

C4754-010 

C4756-02 1 

C4756-0 12 

C4757-013 

C4758-014 

c4759-015 

C4746-001 117301 14  i 4 2 3 t 2  PC i /g 96A8144 
HDA 5 HDA 2 

117372 D 24 t 4 2 3 * 2  p w g  96AB144 

117373 14 t 3 20 t 2 Pci/s 96A8144 

117304 15 f 4 21 2 pci/a 96A6 144 

11 n o 5  20 t 4 24 * 2 Sile 96A6144 

11~303 24 r: 5 23 4 2 pc i /g 96AB144 

117302 17 f 4 23 * 2 pci/g 96AB144 

MOA 5 MOA 2 

MDA 4 HDA 2 

MDA 5 HDA 2 

hDA 6 MDA 2 

MDA 6 HDA Z 

MDA 6 MDA 2 

C4746-002 I 117376 

C4747-003 1 17436 

C4748-004 11 7434 

16 * 3 19 s 2 Ni/a 96AB144 
MDA 4 MOA 2 

15 i 3 26 x 3 pCi/e 96AB 147 
MOA 4 MOA 3 

16 x 3 24 f 3 Vila 96AB 147 
MDA 3 MOA 3 

c4749-005 117437 11 t 3 24 * 3 P C l &  96AB 147 
MDA 3 HDA 3 

C47 50-008 1 117435 
~ ~~~ 

C4750-006 1 117435 D 

C4761-007 117439 

C4752-008' 11 7438 

C4753-009 I 117371 

cn '1 



RepoH: 96L2044 

Distribution (TAX) 
M. Aycock, 8244 
N O ,  3400 

RFETS 
881 GENERAL LABORATORY 

FAXFORM 

Date: 7/25/96 

Prom 
K.M. Hagglund, x7799 

. - .  . -  . . 

.* 

N O D €  
c- 3 
c-3 

COMMENTS: 
These data are for reanalyses of the soil sampled on 6/18/96. The reanalyses were performed upon 
custamer request due to variability observed in the data from the initial analysis. The reanalysis data 
also exhibit more variability than is typically obtained with this method. This further substantiates 
tHe initial supposition that the sample matrix is heterogeneous and contains "hot" particles. The 
best estimate of activity in such matrices is generally the average of all of the analyses. The 
activities are reported based on dry wei& of sail. 

- 



JUN-d I -3b PI{ 1 I4 55 tikNkliflL LHUOKA'I'OHY 88 1 FAX NO, 303 966 4365 
1 

P, 01/01 

Report: 96L2044 

Distribu tioii @'AX) 
A. Dennis/ M. Aycock, 8244 
N O ,  3400 

X Fl.TS 
881 GENERAL LABORATORY 

F m  FORM 
-- 

Date: 6/20/96 

Prom 
R.M. Hagglund, x7799 

COMMENTS: 

These are ftnal results. A complete, fomal. report will follow when all samples €or this project submitted under report 
96L2044 have been cornpletcd. 

The poor precision between the duplicate analyses of the soil sample is likely due to non-homogeneous sampIe matrix. 
This lleterogencity was also obscrved in the isotopic analysis data. Upon request from the customer, the piece of pipe in 
the sample was analyzed as a separate sample. The pipc was analyzed for surface contamination by doing a hot, nitric 
acid leach dthe  pipe. No attempt was made to dissolve the pipe since the contamination would be expectctl to be priman 
on the surface, if present. If you have any qucstions, please call. 



General Lab, Building 881 Lab Number: 96L2044 AMENDED Report Date: 7131196 
Sample Date: 06118l96 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY = 



General Lab,.Bulldlng 881 Lab Number: 96L2044 
AMENDED 

r, ut) 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMRRY 

Report Date: 7/31/96 
Sample Date: 06/18/98 

c-3 



MLUti atJ1 KUUfl 212 FAX NO, 303 966 3400 P, 07 JUIY’LLt-80 I’IUN I I V  
L 

Geheraf tab, BuiIding 881 Lab Number: 9 6 1 2 0 ~  Report Date: 6121196 ->ic Sample Date: 0 ~ 1 ~ 9 6  

RADlOCHEMISmY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 

c-< 

Q6l2W4b2 SOIL D 0.216 1: 0.022 ‘(MRA 0,005) 
96D04402 PIPE 0.906 % 0,060 (MOA 0.017) 18095056 



JUN-rl4-Wj IUN 'I : 1 Y BLDG 881 ROOM 212 FAX NO, 303 966 3400 

General Lab, Bullding 881 Lab Number: 96L2044 

P, 08 

Report Date: 6120186 
Sample Date: 0811 1/96 

RADIOCHEMISTRY REPORT c -7' ISOTOPIC ANALYSIS ESULTS BY ALPHA SPECTROMETRY 
*, 



General Lab, Building 881 Lab Number: 96L2568 
AMENDED 

* Passes at 3 sigma 

Report Date: 8/6/96 
Sample Date: 07/17/96 



General Lab, Bullding 881 Lab Number: 96L2568 
AMENDED 

Report Date: 8\6\96 
Sample Date: 07/17/96 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 

.: .< . 



General Lab, Building 881 Lab Number: 96L2568 
AMENDED 

Report Date: 8/6/96 
Sample Date: 07/17/96 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 



General Lab, Building 881 Lab Number: 96L2568 
AMENDED 

RADIOCHEMISTRYREPORT 
ISOTOPIC ANALYSIS RESULTS BY ALHPA SPECTROSCOPY 

Quality AssurancelQuality Control Data 

Report Date: 8/6/96 
Sample Date: 07/17/96 

ANALYSIS 



JUN-24-96 MON 13:37 r ,  uz 

FORM I D  
PESTICIDESIPCB ORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 
IC4237009 I 

Lab Name: RFETS RADIOACTIVE ORGANIC LAB SDG NO: 96L2044 

Matrix: SOlL . -  

Sample wtlvol: . 9.91 (glml) g 
Concentrated Extrat Volume; I O  ml 
Injection Volume: 
Dilution Factor: 

1.0 ul 
I 

Lab Sample ID: JUN203 
Lab File ID: JUN203 
Date Received: 611 9/96 
Date Extracted: 6120196 
Date Analyzed; 6/20/96 

, . . , . .  . 
I 

-. .1 . 

- .  ' . .  ,. I . . 

RCRA Constituents 



'JUN-24-96 MON 13 : 37 

i 08-88-3 Toluene 13 U 
. 10061-02-6 trans-l,3-DichlorobroFne 13 U 
79-00-5 1 ,I ,2-Trichloroetha~ 13 U 
127-1 8-4 Tetrachloroethene 13 U 
591-78-6 2-Hexanone 25 U 
1 2 4 4 - 1  C hlarodi bramome t ha ne 13 U 
108-90-7 Chlorobenzene 13' u 
10041-4 Ethyl benzene 13 U 

Iqp-Xylene 13 u 
95-47-6 o-Xylene 13 U 
100-12-5 Styrene 13 u 

. _ _ y  

-- 

P, 03 

108-1 0-1 4-Methyl-2-pentanone 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

25 U 

SAMPLE NO. 
7 

Lab Name: 

Project No.: 

RFETS - R0L 

NA Site: RFETS 
Y- 

Con tract: 

Location: 

Matrix: (soil/water) SOIL 

2.0189 (g/mL) G 
1- 

Sample Wvol: 

Level: (lodmed) LOW 

% Moisture: not dec. 

ID: 0.63 (mm) 
3 

GC Column: D6-624 

Soil Extract Volume: (u L) 
, *  

. r  

Page 1 

NA 

I3559 Group: ROL 

Lab Sample ID: VOAHOZ 

Lab Fila IO: VOAH02.D 

Date Received: 611 9/96 

Date Analyzed: 6/20/96 

Dilution Factor: 2,5 

I (W Soil Aliquot Volume: 



'JUN-24-96 MON 13 : 37 

*, 

. .I 8 

1,. 1 1 , f "  r:) *,:/ 

P, 04 
. .  

75-25-2 Bromoform . * . A ~. . * 13 U 
70-34-5 1,1,2,2-Tetrachlomthane 13 U 
541-73-1 1,3-Dichlorobenzene 13 U 
10646-7 1,4-Dichlorobenzene 1 13 U 
95-50-1 'I ,2-Dichlorobqnt~ne r' ;'I\F :,! * q3 U 

1A SAMPLE NO. 

c4237004 
VOLATILE OROANICS ANALYSIS DATA SHEET 

Contract: NA - Lab Name: RFFlS - ROL 

,: .: . , .  

1 

Project No.; NA 

Matrix: (soWwater) SOIL 
c-- 

, ,  

.. . ... , , , . . . . . 

I :  . .  

Site: RFETS Location: 8559 
c- 

Group: ROL 

Sample Wvol:  2.0189 (glrnL) 0 

Level: (low/med) LOW 

Lab Sample ID: VOAHO2 

Lab File ID; VOAHO2.D - ~ .. . -  
-\ Date Received: ,:6/19/96 -- ,,' 

% MOl6tUre: not dec. Date Analyzed: 6/20/96 

GC Column: D8-624 ID: 0.53 (mm) 

Soil Extract Volume; (UL) 

Dilutlon Factor: 2.5 

Soil Aliquot Volume: (UL) 

CAS No, Compound 
Cancentration Units: 

(uglL or uglKg) u@Kg Q 

. . . .  .. . . .  

! .. . i 



JUN-24-96 MON 13:38 Pa 05 

IE SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Cohtract: NA 
d- 

Lab Name: RFETS - ROL 
"--I I -- 

ProJect No.: NA 

Matrix (soillwater) SOIL 

Group: ROL Site: RFETS Location: 8559 ----. ' 

Lab Sample ID: VOAHOP 

Level: (lowlmed) LOW 

% Moisture: not dec. 

Lab File ID: VQAHOZD 

Date Recelved: 611 9/96 

Date Analyzed: 6/20/96 
. 1. . -  . .  ' .  

oc Column: Dl3-624 ID: 0.53' (mm) Dilution Factor: 2.5 

Soil Extract Volume: (UL) Soil Aliquot Volume: 0-u 

... . . . . . . . .  . .  
* .  

.... . . . . . . . . . . .  . .  

.... . . . . . . . . . . . . .  - .. 
I , - ,  

. . . . . .  - -  " 



JUN-24-96 MON 13: 38 

1A SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: NA Lab Name: RFETS - ROL 

Site; RFEJS Location: 8559 -- Project No.: NA -- Group: ROL 

Matrix: (soillwater) SOIL Lab Sample ID. MBS0620 

Sample wffvol: 5.0 (g/rnL) G Lab File ID: MBS0620 D 

Level: (lowhod) LOW Date Received: 

% Moisture: not dec. 

GC Column: DE3424 ID: 0.53 (mm) Dilution Factor: 1 .O 

Date Analyzed: - 6/20/96 

Soil Aliquot Volume: Soil Extract Volume: (UL) 

Concentration Units: 
CAS No. Compound (uglL or ugll(g) u g m  Q 

~ , , .  I V  

I- 

-- 
-- 

Page 1 Of 2 



1 

76-25-2 ' -  Bromoform 
,79-34:s' ' I, I ,2,2-Tetrachloroethane 
641-73-1 1 ,a-Dichlorabenzene 
I 06-46-7 1 ;4-Dichforobenrene 2 ,  

95-50-1 1,2-Dichlombenix~e : ' c~ , -~  - !, 

9UN-24-96 MON 13:38 

5 U 
5 U 
5 U 
6 U 

,nl * / 5 U 

Pa 07 

, *  
1A SAMPLE NO. 

VBLKOI 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: R F n S  - ROL Cmtract: NA 

Project NQ.: NA -- 
Matrix: (soilha ter} SOIL 

Site: -- RFETS Locatton: B559 Group: ROL 

Lab Sample ID: MESO620 

Sample W o l :  5.0 (WW , G Lab File ID: MBS0620.D -- n 

Level: (lowlrned) LOW 

?h Moisture: not dec. 

Date Received: 

Date Analyzed: 6/20/96 

GC Column: 08424 ID: 0.63 (torn) Dilution Factor: 1 .O 

CAS No. Compound 

Soil Aliquot Volume: (UL) 

Q 

Page 2 of 2 
FORM VQA 

PRELIMINARY REPOW' 
RESULTS NOT VALIDATED 



* 
p JUN-24-Y 6 ION 13 : 39 

, .  . . . 

* b  ' 

P, 08 

SAMPLE NO. 

VBLKOI 

1E 
VOLAflLE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY I DENTI FIE0 COMPOUNDS 

Contract NA - Lab Name: R F m  - ROL 

Project No.: NA Site: R E T S  Location: 8559 Group: ROL 

Matrix: (soiVwater) SOIL Lab Sample ID: MBS0620 
Sample wtlval: 

Level: (lowhned) Law Date Received: 

5.0 (ghlL) G Lab File ID: MBS0620.0 - . 
% Moisture: not d m  . ,  Pate Analyzed: 6/20/86 , 

Sol1 m c t  Volume: (UL) Soil Allquot Volume; , (UL) 

GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0 - 

I ._ , -, .. 
r , . :  . 1. 

, . . ,  
. .  

- , , . . . . . 

- . .  , .. . . . --... , . . ,. , , .. 
.. . .- . "  ~. 

. .  



* ,a JUN-17-96 MON 8:30 BLDG 881 ROOM 212 FAX NO, 303 866 3400 P, 01 

GENERAL LABS PRELIMINARY RESULTS 
DATE: June 17, 1996 FROM: Carol Gies 

TO: Laura Johnson, APO 
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SAMPLE LOCATIONS AND DEPTHS 
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GROUNDWATER RESULTS 
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TABLE ES-I 
SOIL ACTION LEVELS 

Radionuclide 

Hypothetical Hypothetical 
Resident Resident 

Tier I Action Level 
Ratio Sum to 85 mrem (b) 

Tier I Action Level 
85 mrem (a) 
(pCVgram) (pCi/gram) 

~~ 

Americium-241 
Plutonium-239Q40 
Uranium-234 
Uranium-235 
Uranium-238 

I 

I 229 

I 

2001 
m 2  
136.8 
61 3.9 

c 

145 
728 

I 

Tler I Action Level - Office Worker 

7 . 
I -  

Radionuclide 
Office Worker 

Tier I Action Level 
15 mrem 

(pcilgrarn) 

Office Worker 
Tier I Action Level 

Ratio Sum to 15 mrem (a) 
(pcilgram) 

A;rrericium-241 
Piutoniutn-239/240 
Uranium-234 
Uranium-235 
Uranium-238 

227.7 
1536 
2003 
114.7 
533.6 

130.8 
653.9 

I 

Tier II Action Level - Hypothetical Resldent 

Radionuclide 
Hypothetical 

Residen! 
Tier I I  Action Level 

15 mrem 
(pCi/gram) 

Hypothetical 
Resident 

Tier I I  Action Level 
Ratio S u m  to 15 mrem (a) 

(pCi/gram) 

Americium-241 
Plutonium-239R40 
Uranium-234 
Uranium-Z35 
Uranium-238 

40.4 
353.2 
360.4 
24.1 
108.3 

25 
126 

I I 
.. 

i r  > .  I . 

(a) - R w a p p I b ~ o  single radidnuclides only which does not exist at RFETS. The "Sum of Ratios" method 

(b) - B y a s s u m e s  that the Am-241IPu-239 activity ratio equals 0.20 and that only Pu-239 and Am-241 are present 
will be applied at RFETS  so thaL,multiple radionuclides m/correctly assessed. 

, . ,, 
" I : 

<. ' r - ^. . Radionuclide Action Levels I .  I .. 
Preliminary Drafl 
June 27,1996 i _ '  
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DRAFT TIER I ACTION LEVEL COMPARISON 
FOR THE OU9 EXCAVATION OF SOILS 

Americium-241 
Plutonium-239 

TOTAL 

85 mrem Residential Action Level Comnarison 

229 3.723 I .63E-02 
2001 0.966 4.83E-04 

I .67E-02 

I I 

Radionuclide 
Action 
Level 

(pCi/gram) 

95% UCL 
Activity 

(pC i/g ra m) 

Activity to 
Action Level 

Ratio 

I I 

DRAFT 



DRAFT TIER I I  ACTION LEVEL COMPARISON 
FOR THE OU9 EXCAVATION OF SOILS 

" .  . 

Radionuclide 

Americium-241 
Plutonium-239 

TOTAL 

15 mrem Residential Action Level CornParison 

Action 95% UCL Activity to 
Level Activity Action Level 

(pCi/gram) (pCi/g ram) Ratio 

40.4 3.723 9.22E-02 
353.2 0.966 2.73E-03 

9.49E-02 

DRAFT 
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LABORATORY ANALYTICAL METHODS 
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KAISER-HILL COMPANY, LLC. 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
P.0, BOX 464 ENVIRONMENTAL LABORATORY 
GOLDEN, COLORADO 80402 BUILDING 881 

CASE NARRATIVE 
SDG NUMBER: 96L2568 

DATE: 07/30/96 
DATA PACKAGE: RADIOCHEMISTRY GROSS ALPHA/BETA ANALYSIS REPORT 

SAMPLE DESCRIPTIONS: 

APO ID Bottle # LIMS # 
C4745-001 96L2568-01 117301 
C4746-002 
C4747-003 
C4748-004 
C4749-005 
C4750-006 
C4751-007 
C4752-008 
C4753-009 
C4754-010 
C4755-011 
C4756-0 12 
C4757-013 
C4758-014 
C4759-015 

Method Summarx 

961256842 
96L2568-03 
96L2568-04 
96L2568-05 
9612568-06 
96L2 568-07 
96L2568-08 
96L2568-09 
9612568-10 
9612568-11 
96L2568-12 

96L2568-14 
9612568-1 5 

96~2568- 13 

117376 
117436 
11 7434 
117437 
117435 
11 7439 
117438 
117371 
117372 
117373 
117304 
117305 , 

117303 
117302 

Gross a lpha  and gross beta activities are measured by evaporating an aliquot o f  
the prepared sample onto a counting planchet and counting the alpha and beta 
activi t ies  i n  a low background, Lhin-windowed, gas f l o w  proportional counter, 
Organics or combustible sol ids are ashed, the residue dissolved i n  acid,  and the 
so lut ion  or an al iquot o f  the solution i s  evaporated onto a counting planchet. 
Aqueous samples are concentrated and then evaporated onto a counting pf anchet. 
Soi l  and s ludge samples are i n i t i a l l y  prepared f o r  analysis as described in L- 
6298, "Xnitia? Preparation of  SoiTs, Sludges, and Sediment for Dissolution. 'I 
Analysis o f  aqueous samples and prepared non-aqueous samples i s  described i n  
detail in  Rocky Flats Procedure, L-6240, "Sample Preparation for Ana7ysis o f  
Gross Alpha-Gross Beta Activity i n  Aqueous Samples." Preparation o f  oils, 
solvents and other combustible organics is described i n  L-6194, "Preparation of  
Oils and So7vents for Ana7ys.i~ of Gross A7pha and Gross Beta Activity." The 
counting procedure is described i n  procedure L-6295, "Operation o f  the Tenne7ec 
LB4100 Gas Proportiona? Counters.N 

20 'd 99EP 996 EO€ 'ON XWA 
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RADIOCHEMISTRY GROSS ALPH A/BETA REPORT SDG NUMBER:9612568 DATE: 07/30/96 

Method Summary (continuedl 

The detec tor  counting e f f i c i e n c y  and self-absorption effects o f  the salt  residue 
on the  planchet are determined from cal ibrat ion curves which are generated by 
counting several planchets prepared with a known amount o f  a lpha  or beta a c t i v j t y  ",. . . 
and increasing amounts of s a l t  (0 t o  100 mg). Americium-241 is used as t h e  spike 
for the a lpha  curves and a s o l u t i o n  of Sr-90, Y-90 i s  used f o r  the beta curves. 
These standards are  t raceable  t o  the National Ins t i tu te  o f  Standards Technology 
( N I S T ) ,  

The theore t i ca l  minimum detectable a c t i v i t y  (MDA) for the analysis  is based on 
the detec tor  background, detector  e f f i c iency  and self-absorption e f f e c t s ,  count 
t ime  and quantity of sample analyzed, The MDA for each analysis is calculated 
and is also reported. If the reported resul t  i s  based on the  average of two o r  
more counts, the  average MDA is reported, 

Qua1 i tv Cantrol Summary 

A sample batch c o n s i s t s  o f  eleven or fewer samples, a duplicate of one o f  the  
samples, an alpha and a beta laboratory control sample, and a preparation blank, 
Each set  of samples forms a "QC Batch" and i s  assigned a QC batch number. A 
sample can be t raced back t o  i t s  correspanding q u a l i t y  control samples t h r o u g h  
the QC Batch number. 

The preparation blank (PB) , an a l i q u o t  o f  deionized, d i s t i l l e d  water, is prepared 
and analyzed with the  samples t o  confirm t h a t  the samples were not contaminated 
during the  ana lys i s .  The activities reported for samples and standards were not 
corrected for  preparation blank ac t iv i ty .  

The alpha and beta laboratory control samples are aqueous standards o f  241Am and 
90Sr, respect ively .  The standards are prepared by RFETS Chemistry Standards 
Laboratory (CSL) and are NIST traceable. 

The dupl icate ,  designated as the sample IO followed by a "D", i s  a second al iquot 
of one of the samples in the QC Batch which i s  carr ied through the procedure as 
a separate sample. If the duplicates for any QC Batches referred t o  i n  th i s  
report  were performed on samples other than  those in this repor t ,  the  Narrative 
sect ion wil l  reference  the report which contains the data from the duplicate 
analysis. 

The instrument QC includes determining instrument backgrounds weekly, counting 
a control  standard on each detector weekly, and c o u n t i n g  an instrument check 
source daily on the Tennelec LB4100 mu1 t ide tec tor  gas proportional counters.  The 
instrument backgrounds are based on the average of at l ea s t  five, and norinally 
ten or more, 4 hour counts. The control standard, prepared from an EPA-EMSL-LV 
crosscheck sample, i s  counted weekly t o  ver i fy  the accuracy o f  the  ca l ibra t ion  
curves and instrument backgrounds. Instrument check sources are counted da i ly  
t o  verify that the e f f i c i e n c i e s  of the detectors have not changed.  This 
information is available in the  laboratory archives. 



KAISER-HILL COMPANY, LLC. 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
P.0, BOX 464 ENVIRONMENTAL LABORATORY 
GOLDEN, COLORADO 80402 BUILDING 881 

RADIOCHEMX STRY G ROSS ALPH A/BETA REPORT 

Si qni f i cant Fi  qures 

The results are reported  to the nearest 0.01 pCi f o r  activities less than 0.1 
pC i ,  t o  the nearest 0.1 pCi f o r  activlties from 0.1 to 1 pCi and t o  the nearest 
1 pCi or pCi for activities from 1 to 99 pCii The measurement uncertainties, 
denoted as + I - ,  are reported at  2 sigma, unless- otherwise noted. 

Def in l t jon  of Data Oualifiers 

SD G NUMBER:96L2568 -6 

Data qua l i f i e r s  have not been defined fo r  reporting radiochemical data. 

Except5 ons or Devi at1 ons to Base Methods 

The procedure i s  based on EPA SW-846 methods. Analysis o f  sample matrices other 
t h a n  aqueous samples i s  not discussed in SW-846. Preparation methods f o r  other 
sample matrices will be discussed i n  the Narrative section o f  the report, if 
necessary. 

Nar r at S ve 
These samples were analyzed using procedures L-6298, "Init fa7 Preparation of 
Soils, S7udges, and Sediment for Dissolution", and t-6240, "Sample Preparation 
for Analysis of Gross Alpha-Grass Beta Activity in Aqueous Samp'les." The 
counting procedure is described In procedure L-6295, "Operation of the Tennelec 
LB4100 Gas Proportiona7 Counters." Activities are based on drv weight o f  sample. 

' The samples were analyzed in QC batches 96AB144 and 96AB147. There were no 
problems noted with these analyses and al l  QC data were acceptable. 
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Method aummaw 

Depending upon the sample matrix, pretreatment of the sample (as 
determined by the responsible chemist) may be required to obtain  an 
aqueous solution which is necessary to perform t h e  isotopic separation 
chemistry. Plutonium (Pu-239,240), uranium (U-233,234, U-235 and U -  
238)  and americium (Am-241) isotopes are separated from the prepared 
sample using ion-exchange and chromographic extraction techniques, 
followed by electrodeposition onto counting planchets, and analyzed by 
alpha spectrometry. Each sample is spiked with a chemistry Standards 
Laboratory (CSL) c e r t i f i e d  tracer of an isotope (PU-242, U-232 or Cm- 
244) which behaves chemically identical to the analyte (Pu-239, W- 
234,-235,-238 or Am-241) and whose alpha energy can be isolated with 
no other alpha interference 6 .  Procedure L-6235 ,  " I s o l a t i o n  o f  
Plutonium, Americium and Uranium From Aqueous Samplesll and L-6266, 
"Analysis of U, Pu, and Am in Soil/Sludge, Sediment by Ion 
Chromatography and Extraction are used to perform the 
isotopic separations. The areas of the tracer and analyte peaks or 
regions of interest are ratioed and t h e  analyte activity in 
disintegrations per minute (dpm) is solved from the proportion. A l l  
analyte and t r a c e r  peak areas i n  counts per minute (cprn) are corrected 
for the detector background cpm in the particular region of i n t e r e s t ,  
I n  addition, since the standard tracers are not isotopically pure and 
may contain small quantities o f  t h e  analyte, a preparation blank is 
required with each batch of samples far each analyte. 
consists of the tracer aliquot: only, and from it, the amount of 
i n t e r f e r a n t  is quantitated. The sample's analyte activity in dpm is 
then corrected for the  preparation blank and the result in Pico-curies 
per L i t e r  ox per g r a m  ( p C i / L  ox pCi/g) is calculated using the blank 
corrected dpm and t h e  sample volume or weight analyzed. For 
Environmental Restoration samples the blank consists of the tracer 
aliquot only, and from it, t h e  amount of interferant is quantitated, 
but the sample results are not blank corrected. However the blank 
results are reported. 

The blank 
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gualitv Control Summarv 

The samples are analyzed in batches where each batch consists of a 
maximum o€ 9 samples, a preparation blank, a CSL certified control and 
a laboratory duplicate (at: least 10 percent: of the samples are 
analyzed in duplicate). 
quantity of standard tracer. 
i s  denoted by the tlBaech #I1 and all quality control samples are 
traceable t o  any particular sample by the QC batch nutnbep. 

Again, each of these is spiked with a known 
The batch in which a sample was analyzed 

The MDA (minimum detectable activity) far this analytical method is 
dependent on the uncertainty of the preparation blank activity, for 
Environmental Restoration samples the MDA for  this analytical method 
is dependent: an t h e  detector background. Both methods are also 
dependent on detector efficiency, chemical recovery and volume or 
weight of sample analyzed. 
percentage of standard tracer that was recoverable through the sample 
preparation process. The result uncertainty is calculated by 
propagation of the uncertainties due to counting statistics of the 
sample and of the preparation blank. The uncertainties are s ta ted  a t  
the two sigma level. 

The chemical recovery represents the 

Sisnificant Fisurea 

The results and uncertainties are reported in pCi/ l  or pCi/g as 
fOllQWS : 

Sample Raw Result Resorted Samule Result and Uncertainty 

cl.0 
1.0 to 9.9 
10.0 to 99.9 
100.0 to 999.9 
zoo0 to 9999 

nearest thousandth digit ( 0 . 0 0 1 )  
nearest hundredth digi t  ( 0 . 0 1 )  
nearest tenth digit (0.1) 
nearest 1'8 digit (whole number) 
nearest 10's digit 
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Report FQrmat DesariDtiaq 

The sample isotopic activities and uncertainties are reported in the 
'I Isotopic Analysis Resu1ts1l section of the report. The result 
uncertainty in pCi/L or pCi/g is designated as the 
represents the uncerkainty at  t h e  2 sigma level. 
prefix indicates a f i e l d  duplicate sample (a earnpie which is taken in 
duplicate while in the f i e i d ) .  
duplicate which is a sample analyzed in duplicate. 

value and 
The letter 'lD" 

This differs from a laboratory 

The associated QA/QC results f o r  the CSL controls analyzed in each 
respective batch number are reported in the "Quality Assurance/Quality 
Control D a t a l 1  section of the r e p o r t .  The "Analyeis Date" refers to 
the date t h e  analysis was completed. 

Definition of Data qualifiers 

There  are no data qualifier symbols defined for  Radiochemistry. 
qualified data are explained in t h e  narrative section of this report .  

A i l  

Qualified results may be flagged with l l * r l  followed by an explanation. 

Excentions or Deviations to Base Methods 

Depending upon the  sample matrix and if there are solids or 
particulates present, deviations from procedure L-6235 or L-6266 may 
be required. 
the raw data. 

These deviations are detailed in a procedure filed with 

Narrative for 96L2568 

Fifteen OU9 Soil sample was delivered to the lab for the analysis of 
Plutonium, Americium and Uranium. 
procedure L-6266 ,  and L-6235. The samples were s p l i t  in to  two 
batches. This report w i l l  be amended at a later  time to include the 
batch currently being run. 
small sample size of 0.5  grams. 
results oE the analysis due to the values being above the reported 
MDA. 

The soils were run according to 

MDAs are slightly elevated due to the 
This  however does not affect the 

Samples are reported in dry weight. Wet to dry ratios can be 
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found in the raw data. 
report .  

~ l l  samples ran well with no problems to 

If there are any questions feel free ta c a l l  me at 7128. 

Chemist Approval Date 
N.K. Harward 

Chemist Review Date 
K.M. Hagglund 


